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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 
Disposition of Claims 
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3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment Is made of a claim for domestic priority under 36 U.S.C. § 1 19(e) (to a provisional application). 
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15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication In this or a foreign country, before the Invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed In the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 14, 16 and 24-33 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Chen et al. (US 2003/0042621 A1 ). 

Chen teaches a wire bonded structure (figure 4) comprising a first wire bonding 
area (133), a second bonding area (122) and a third bonding area (114) provided on 
three stacked components (118, 114, 112); a first wire bond between the first and 
second bonding areas (130), a second wire bond (134) between the second and third 
bonding areas and at least one of the bonds at the second area being on top of the 
other bond at an angle (figure 4) which may comprise a daisy chain (paragraph 2) as Is 
known in the art. Also shown in figure 4, the first (134) and second (130) wire bonds 
start at the same pad and end in different areas which would force the lines to intersect 
rather than run parallel. The components are integrated circuit chips (1 12, paragraphs 
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1 and 71 ) and may be arranged in a planar configuration (figure 7D). A ball bond is 
present at one end of the first and second bonds (138, 124) with a bump at the other 
end (132, paragraph 71, particularly final 1 1 lines and figure 7C). Figure 7D shows a 
ball bonded to the bump (206, paragraph 74). The wire bonds are gold wire bonds 
(paragraph 5). A wire bonding method is taught wherein first and second wire bonds 
are formed between the first, second and third components such that at least one ball 
bond is formed and at least one bump is formed (paragraphs 71 and 74). 

3. Claims 42-46 and 48-57 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Biggs et al. (USPN 5702049). 

Biggs teaches a wire bonding apparatus (figure 18) comprising a wire feeding 
device (capillary, 109 or 209) and a mechanism for moving and operating the device for 
forming multiple bonds (col 7 lines 1-33) via a controlled drive unit (motor). The control 
unit comprises a computer, software (program, col 13 line 58 - col 14 line 16) and 
measuring means (camera, col 3 line 56 - col 4 line 23) for positioning the capillary 
accordingly (col 7 lines 34-61) and is capable of forming bonds at an angle to the 
horizontal (figure 6) and to the vertical (figures 3A and 19). See also column 1 1 lines 
20-44 and Biggs claims 4-8. 

4. Claims 42-46 and 48-57 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Fujishima (USPN 6148505). 
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Fujishlma teaches a wire bonding apparatus (figure 1 ) comprising a wire feeding 
device (capillary, 2) and a meclianism for moving and operating the device for forming 
multiple bonds via a controlled drive unit (col 3 line 50 - col 4 line 11). The control unit 
comprises a computer and software (program, col 9 lines 37-45) for measuring 
(detemriinlng) and positioning the capillary accordingly and is capable of forming bonds 
at an angle (col 5 lines 18-55). See also Fujishima claims 1-6. 

5. Claims 42-46 and 48-57 are rejected under 35 U»S.C. 102(b) as being 
anticipated by Nagaoka et al. (USPN 5292050). 

Nagaoka teaches a wire bonding apparatus comprising a wire feeding device 
(capillary, col 3 lines 55-68) and a mechanism for moving and operating the device for 
forming multiple bonds via a computer program controlled drive unit (figure 3), The 
control unit comprises a computer and software (program, col 2 lines 8-68 and col 4 
lines 37-68) for measuring (monitoring) and positioning the capillary accordingly and is 
capable of forming bonds at an angle (figures 4-7, col 5 line 45 - col 6 line 32). See 
also Nagaoka claims 1 -8. 

6. Claims 14-17, 42-46 and 48-57 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Yin et al. (US 2003/0049882 Al). 

Yin teaches a wire bonded structure (figures 4 and 6) comprising a first wire 
bonding area (83), a second bonding area (24) and a third bonding area (52) provided 
on three stacked components (20, 80, 30); a first wire bond between the first and 
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second bonding areas (90), a second wire bond (76) between the second and third 
bonding areas and at least one of the bonds (76) at the second area being on top of the 
other bond (figure 6). The components are integrated circuit chips (paragraphs 6 and 
1 9-20). A ball bond is present at the end of the first and second bonds (72, 92). As 
shown in figure 6, an imaginary line drawn along the longitudinal line on the second 
bond is not parallel to the same such line drawn on the first bond. A wire bonding 
apparatus is taught comprising a wire feeding device (capillary) and a mechanism for 
moving and operating the device for forming multiple bonds via a computer 
programmed, controlled drive unit. The apparatus is capable of forming bonds at an 
angle (figure 3 and paragraphs 2, 4, 5 and 7). See also Yin claims 1,7, 15, 18, 24, 29- 
31,38, 48 and 51. 

7. Claims 1-4, 7, 8 and 18 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Lin (USPN 6333562 B1) 

Lin teaches a wire bonded structure (figure 3) comprising a first wire bonding 
area (310a), a second bonding area (330a) and a third bonding area (320a) provided on 
three stacked components (310,320,330); a first wire bond (360) between the first and 
second bonding areas, a second wire bond (370) between the second and third bonding 
areas and at least one of the bonds (370) at the second area being on top of the other 
bond (figure 4). At least two components are integrated circuit chips (col 1 lines 14-34 
and col 4 lines 10-51). A ball bond is present at one end of the first and second bonds 
(see area above 330a) with a bump at the other end (350, 350b and end of 370). 
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8. Claims 1-5, 7 and 10-39 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Heo (USPN 6555917 B1). 

Heo teaches a wire bonded structure (figure 8B) comprising a first wire bonding 
area (16), a second bonding area (22) and a third bonding area (16) provided on three 
stacked components (12, 10-1, 10-1); a first wire bond between the first and second 
bonding areas (30), a second wire bond (30) between the second and third bonding 
areas and at least one of the bonds at the second area being on top of the other bond. 
Figure 9 shows two components (12) in the same plane. Figure SB shows the 
components stacked. Figure 5 shows that the bonds are ball bonds (32) at both ends. 
The ball bonds are attached to first and second bumps (34) (figure 8B, figure 10 and col 
5 line 53 - col 6 line 27). Also shown in figure 88, the first and second wire bonds start 
at the same pad and end in different areas, which would force the lines to intersect In 
the vertical and horizontal plane rather than run parallel. These angles are disclosed in 
column 4 lines 35-45. The components are integrated circuit chips (col 1 lines 8-11) 
and may be arranged in a planar configuration (figure 9). A ball bond is present at one 
end of the first and second bonds (32) with a bump at the other end (34). Figure 10 
shows a ball bonded to the bump. The wire bonds are gold wire bonds (col 3 lines 63- 
65). A conventional wire bonding apparatus is taught (col 4 lines 16-25). 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 40 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Heo (USPN 6555917 B1) in view of Koduri et al. (USPN 6629013 B2). 

Heo teaches a wire bonded structure (figure 8B) comprising a first wire bonding 
area (16), a second bonding area (22) and a third bonding area (16) provided on three 
stacked components (12, 10-1, 10-1); a first wire bond between the first and second 
bonding areas (30), a second wire bond (30) between the second and third bonding 
areas and at least one of the bonds at the second area being on top of the other bond. 
Figure 9 shows two components (12) in the same plane. Figure 88 shows the 
components stacked. Figure 5 shows that the bonds are ball bonds (32) at both ends. 
The ball bonds are attached to first and second bumps (34) (figure 88, figure 10 and 
col 5 line 53 - col 6 line 27). Also shown in figure 88, the first and second wire bonds 
start at the same pad and end in different areas, which would force the lines to intersect 
In the vertical and horizontal plane rather than run parallel. These angles are 
disclosed In column 4 lines 35-45, The components are integrated circuit chips (col 1 
lines 8-1 1) and may be arranged In a planar configuration (figure 9). A ball bond is 
present at one end of the first and second bonds (32) with a bump at the other end (34). 
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Figure 1 0 shows a ball bonded to the bump. The wire bonds are gold wire bonds (col 3 
lines 63-65). A conventional wire bonding apparatus is taught (col 4 lines 16-25). 
However this apparatus is not further disclosed, neither is there disclosure of a 
computer program for monitoring and controlling movement. 

Kodurl teaches a wire bonding method and apparatus, which forms ball bonds at 
various angles comprising a capillary (col 1 line 29 - col 2 line 8) moved by a 
programmed computer (col 6 line 39- col 7 line 61 and col 8 line 33 - col 9 line 20). See 
also Koduri claims 1-9 and 13-22. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to employ computer control for capillary positioning as is known in the art to 
achieve interconnection of a plurality of high density interconnections in a fast and 
reliable manufacturing process (Heo, col 1 lines 29-55 and col 6 lines 49-51). 

Response to Arguments 

11. Applicant's arguments with respect to claims 1-13, 18-23 and 34-41 have been 
considered but are moot in view of the new ground(s) of rejection. 

12. Regarding applicant's argument that Chen does not teach first and second wire 
bonds configured such that an imaginary line drawn between endpoints of the first wire 
bond and endpoints of the second wire bond are not parallel, see figure 4 where the first 
(130) and second (134) wire bond start and end at the same pad and have their 
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respective start and end in different areas which would force the lines to intersect. 
Figure 70 shows a ball bond formed on top of bump 206. 

Therefore the 102 rejection of claims 14, 16 and 24-33 as anticipated by Chen 
stands. 

13. Regarding applicant's argument that Fujishinna does not teach an apparatus with 
a device for feeding wire adapted to form ball bonds see figure 1 and col 3 line 50 - col 
4 line 1 1 which teach the capillary. 

14. In response to applicant's argument that the device does not form a first 
conductive bump on a first conductive surface and first ball bond, a recitation of the 
intended use of the claimed Invention must result In a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
Invention from the prior art. If the prior art structure Is capable of performing the 
intended use, then it meets the claim. In a claim drawn to a process of making, the 
intended use must result in a manipulative difference as compared to the prior art. See 
In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 
1963). 

It is noted that the device has the claimed structure, a controller for controlling a 
wire bonding device as disclosed in col 9 lines 37-45. The device is capable of forming 
ball bonds and bumps at various angles. 

Therefore the 102 rejection of claims 42-46 and 48-57 as anticipated by 
Fujishima stands. 
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1 5. Regarding applicant's argument that Nagaoka does not teach an apparatus with 
a device for feeding wire adapted to form ball bonds see figure 3 and col 3 lines 55-68 
which teach the capillary. Figure 2 shows that the device is capable of forming bonds at 
an angle to the horizontal and at an angle to the vertical (line perpendicular to the chip, 
col 4 lines 16-26). By moving the tool, multiple bonds can be formed. 

16. In response to applicant's argument that the device does not form a first 
conductive bump on a first conductive surface and first ball bond, a recitation of the 
intended use of the claimed invention must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. In a claim drawn to a process of making, the 
intended use must result In a manipulative difference as compared to the prior art. See 
In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 

1 963). 

It is noted that the device has the claimed structure, a controller for controlling a 
wire bonding device as disclosed in figure 3, col 2 lines 8-68 and col 4 lines 37-68. 

Therefore the 102 rejection of claims 42-46 and 48-57 as anticipated by 
Nagaoka stands. 

17. Regarding applicant's argument that Yin does not teach first and second wire 
bonds configured such that an imaginary line drawn between endpoints of the first wire 
bond and endpoints of the second wire bond are not parallel, see figure 6 where the first 
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(90) and second (76) wire bonds start and end at the same pad and start and end 
respectively in different areas which would force the lines to intersect. 
18. In response to applicant's argument that the device does not form a first 
conductive bump on a first conductive surface and first ball bond, a recitation of the 
intended use of the claimed invention must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
Invention from the prior art. If the prior art structure Is capable of performing the 
intended use, then it meets the claim. In a claim drawn to a process of making, the 
intended use must result in a manipulative difference as compared to the prior art. See 
In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 
1963). 

It is noted that the device has the claimed structure, a controller for controlling a 
wire bonding device as disclosed in figure Sand paragraphs 2, 4, 5 and 7 which teach 
that the device is capable of bonding at an angle to the horizontal. 

Therefore the 102 rejection of claims 14-17, 42-46 and 48-57 as anticipated by 
Yin stands. 



Allowable Subject Matter 

19. Claim 6 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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20. The following is a statement of reasons for the indication of allowable subject 
matter: The closest prior art teaches the invention essentially as claimed but only 
teaches two of the three components in the same plane. See Heo (USPN 6555917 B1). 



Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Sterczyk (USPN 5269452, apparatus, program, control, angles) 
and Huddleston et al. (USPN 5498767, apparatus, capillary, computer, program, 
measuring means). 

22. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynne Edmondson whose telephone number is (703) 
306-5699. The examiner can normally be reached on Monday through Thursday from 
6:30 a.m. to 5 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Dunn can be reached on (703) 308-3318. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 872-9306 for 
regular communications and (703) 305-71 15 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0651. 



Lynne Edmondson 
Examiner 
Art Unit 1725 



LRE 

November 26, 2003 




